Hunting tactics of two sympatric orb-weaving spiders Argiope bruennichi (Scopoli) and Araneus marmoreus Clerck were investigated in the field by offering them flies (40 mg) or grasshoppers (250 mg or 100 mg). For each prey item offered capture rate, spider behaviour and duration were observed. Quantities ingested by the spiders and durations of ingestion of grasshoppers were investigated in the laboratory. Spiders of both species exhibit distinct tactics for each prey type. To capture grasshoppers, spiders first wrap them and then bite their prey. After first leaving the prey, the spider returns, carries the prey to the retreat or to the hub and then ingests it. To capture flies, spiders of both species first bite it, and immediately carry it to the hub or the retreat where they eat it. A. bruennichi showed more variable tactics with flies than with grasshoppers. A. marmoreur showed more variable tactics with small grasshoppers. Total time taken for the capture of a given prey type was similar for the two spiders: for grasshoppers A. marmoreus had a longer handling time and ingested a larger part of grasshoppers, but spent less time ingesting it than A. bruennichi.
INTRODUCTION
Spiders of the same family living in the same biotope use different hunting tactics for different prey types (OLIVE, 1980 (OLIVE, , 1981 BROWN, 1981; JANETOS, 1982; ARNOLD, 1992) . Orb-weaving spider species of the genera Argiope and Araneus are sympatric and use similar webs to capture prey. Differences in web position, prey captured (UETZ et al., 1978; PASQUET, 1984a, b; NENTWIG, 1985 NENTWIG, , 1987 and predatory behaviour (ROBINSON, 1975; OLIVE, 1981; PASQUET & LEBORGNE, 1990 ) have been reported.
For Argiope bruennichi (Scopoli) and Araneus marmoreus Clerck, data on their diet (PASQUET, 1984b; PASQUET & LEBORGNE, 1990 ) and web position (PASQUET, 1984a, b) are available. In the biotope studied A. bruennichi occupies the lowest stratum of the vegetation and the last turn of its web spiral is close to the ground (PASQUET, 1984a) . A. marmoreus hangs its web from a bridge between two rigid supports. The height of the supports varies and determines the height of the web hub, which may be situated near the ground or at the top of the vegetation (PASQUET, 1984a, b) . The difference in height of the supports introduces differences in range of potential prey for the two species: A. marmoreus tends to capture smaller prey than A. bruennichi (PASQUET, 1984b) .
Differences in predatory behaviour may be the result of selection to avoid interspecific competition. If both species compete for food one would expect that A. marmoreus is more efficient at handling and extracting smaller prey than A. bruennichi. On the other hand differences in predatory behaviour cannot be considered as proof of a casual relation between prey capture behaviour and the type or size of prey captured, but may be the result of other predator requirements or environmental constraints. This study aims to address this problem by investigating the efficiency of prey handling and extraction for the two spider species.
MATERIAL AND METHODS

Species
In Northeastern France, A. bruennichi and A. marmoreus often occupy the same biotope -old herbaceous fields. The position of their web (height of the hub: A. marmoreus x = 54 ± 17 cm, n = 53; A. bruennichi, X = 8 cm, n = 63) (Mann Whitney test, z = 8.31, p < 0.0001, fig.  1 ) was the same as found by PASQUET (1984a) . Prey of A. bruennichi are Orthoptera and some Diptera, while those of A. marmoreus are flying insects like Hymenoptera, Coleoptera and Diptera, but no Orthoptera (PASQUET, 1984a, b) .
At maturity A. marmoreus is heavier (x = 672 :::.I: 270 mg, n = 54) than A. bruennichi (x = 283 + 132 mg, n = 65) (Mann Whitney test, z = 7.84, p < 0.001). There are some differences between the webs of the two species. A. marmoreus builds a strong bridge, which is used to spin the orb and stays in a retreat in the vegetation linked to the hub by a thread. A. bruennichi builds an orb directly attached to the vegetation without a bridge or retreat, and the spider generally stays at the web hub. The web of A. marmoreus (diameter = 27.5:::.1: 6.0 cm, n = 54) is larger than that of A. bruennichi (x = 3.7 cm, n = 66) (Mann Whitney test, z = 6.32,
